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The mchTiiOfil domaiiii of this invention is that of perliimHng p be^mng aii; 

uudef-cai ibrat ed core , partic iil ariy ibr smal I or niedi urn cal j bre mynitibns. 

Such projectiies ari^ wei!-knowB to the master of thk craft. They are spedfeliy 
designed to pe^:fo ihe ^in^ciu^ vohiclp. 

In gefiemi they consist of an lindercalibt^^id core centered within a bas€, wrih the 
cote/base imlt covered and held by a jacket crimped to the end of the base. 

The eore is general ly made of a heavy material with, good perforation 
characteristics, alien tungs^ien-hased. 

The jacket is genemUy made of a ductile rnateriaL such as a copper altoyv It is 
designed to accept groovirig by the bafml of the arm^ commimicating a rotMio Speed 
sufficient to enmite its trajectory stafoiiiiy and to hold the cpi^ during th^5 prq}ect|le*s 
trajectory to impact with the targei. 

Patent W0974 1404 describes such a prcjectiie that also inchides ballast located 
between tte end of the base and the jacket crimp. 

The main disadyaiitag^ pro^eclites is cost 

Consider that they Jire made of at least three parts, a baise; a core and a jacket and 
require at tea$t two assembly operations, namely j^Ieeving the core on the base and 
criniping of the Jacket to the base. 

The puipose of this invention is to propose a parforating projectile thaut allows iis 
to mitigate these diisad^ntages. 

Accordingly, the perfbrating projectile that is the subject of this In vention has 
only two parts, a core and an envelope^ 

Its design arid assembly are simple and its cost moderalie. 
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Thcmtbm, the subject of the mvcMioh^^fe for a 

small or medium cal ite anri, conBisihig of atv underca!il>mted peribratieg con? made of a 
hea vy mM^irial centered and atiaclied \vithin a jacket made of a ductile mat<^rial, wilJi the 
prqj t^Ute c toaelerisod by the feci t|)ai the jacket is cdnip^^^^ the core at ite ogi vai 

Advantageously, the ^ore cantimluxJe aceMral eylinder^Kter^ded in the Jbrw^rd 
portion by a conic point and a point its the rear poftioft in the $\vape of a trumialcd com. 
The jacket eaji indude a blind conic bore> 

Tim bore may mcltide- a conic base designed to work with the truncated cone 
$h£tpe of the core ip center the late within the j^^^^ with tim cqnidty 0^ being 
the same as that of the prciolection . 

The conicity ofthe bore may be onente^i in smh 0 way that there is some play 
between ihe bore and the centi^al cylinder^ wbich i increases fenv a cooneciing rib on the 
central cylinder and the conic ppinL as fer as the truncated pTojection. 

The out^sMe of the projectik's jacket may include a eyhndrical projection 
de:%ne<i to accept grtioving by the barrel of an arm, with its diameter eflcelively the 
saw as the radial diameter at the base of the ann' s barrel 

The otiiside of the jacket may inehide an iotennediatc pari in ihe shape of a 
truncated cone connected to the ogival extxemiiy, with the largest diameter of this 
iriterniediatp part eflectiyeiy j tist less than the diameter at the top of the groove of the 
arm's barreL 

The projectian may be connected to the intennediate part in the shape of a 
truncated cone by a shoulder allowing the crimping of a she fl case. 

The eore will be held tightly against the inside of the jacket by the connectiiig rib. 

The invention also includes an assembly process for a perlferatlng proiectiie, 
characieri$ed In that afl^^r the plae^tn^ core in a Jack^Jt when the core ijjj set back 
fmm the end of the jacket by a height H, between L5 and 2 limes the diameter of the 



core^ the crimping of the ogivai e>ttremity is achieved with a eriniping punch tool ^ 
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TBe cnmping p^imrh tool can feis moved axi&lly m retation to jiicket to a 
position at the end of the crimpirig operation established by a stop, \¥ith the too! iBcluding 
a fib OiT the external diaraei^^ of the Jacket extended by an ogival profile, ail owing the 
defbrmatioh of jack)et ttielool is app&d. 

llie mam advantage of the perlbming i^ of this invention is that th^s core 
is perfectly centeijed the Jaefcet witJioul t for machpng. 

Another advantage is that the pl ay between the core and the jacket improves the 
pFojeetile's acceptance of grooving within the barrei of the ann while reducing the effort 
of grooving, of frictionai energy^ which reduces barret wear and retaitis the higher kinetic 
energy of the prqjeeiile. 

Another advantage resides in the fact that the shoulder on the outside of th<s Jacket 
allows th^ shell ease to be crimped on the projectile without having to make a crimping 
sleeve. 

Other characteristics, details aod advantages of the hiveniioh will he made clearer 
from the description given hereafter when seen with the drawings appended, and 
wherein: 

Figure I r epresent a iongitudinal semi cross-section of a per&Fating 

projectile as per the invention. 

Figure 2 represents a criniping ipo ! ii^ed to pake a per&raiing projectile 
as per the iiiveiitioa 

111 Fi gure 1^ mumtions 1 is a perforating prqjectiie 2 as per the invention, mounted 
on a shell case 3* 
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The perforatiTig projecu^ of only two parts: a jacket 4 

and an undercalibratecl perfbraiing core 5. 

Th^ c6re 3 is made of a heavy materia! witft good perlbration for 
mstance, ttin^t$$n carbide. It is oMained hy smiering md no macliiiiing is liepessary; Thb 
fact meaiis tJiat lhe purclmse p^^^ kept to a moderate IcveL 

It exhibits a central cj^inder 6 extended ia the forward portion by a conic point 7 
designed to ensure the perforation of the target aiid: a n^ar portioTi extended in part by a 
prqiectiOTi in the shape of a trtincated cpne 8 designed to work with the jacke^^ be 
explained later. 

The jaeket 4, made of a ductile material, siseh as a eopper ai joy, wntains the eom 
5. It h niade by cold working and dftiwing using a process well-known to Txiasters of the 
craft. 

The jacket 4 bears a blind eonical bore 10, from the top of the cone located on the 
front of the prqiectiie. A corneal base 9 of the bore 10 oflen? the same conieity as the 
truncated cone 8 pf core 5 , 

The front end of the jacket4 consists of an ogive 11 . 

The outsMe of the jacket 4 incliides a eylindr 12 that will accept 

groo^^ing by the baiTcI of an arm. To achieve this, the diameter of the projectioo 12 is 
cffbetiwly eqoaltotlie diameter at the base of the arm's barrel 

The jaekei 4 iilso has an intenniediate truncated portion 13 that is Gonnccted to the 
ogivai extiemity 1 T I'he greatest diameler qitlm mt^^miediate portion 13 isj^etiv^^^ 
less than the diameter at the top of the groove of the arm's barrel 

A shotilder 14 connects the prqiectioii 12 to the intermediate portion in the shape 
of a truncated cone 13. This slioulder allows the advantageous crimping of the 3h#! 
casing 3 to the perii>rating prog[ectile 2 withoutthe need lor a crimping gi^ove< 



2821151 



5 

One specifici ty of the inventiOJi is that tfe Jacket 4 is sealed fey cHmf)ing on th^ 
core 5 at its ogival extremliy 1 1 . 

llie core 5 is ther^^&r? pressed a i nterior of the jacket one side; 

by the projection in di0 slmpe of a truTOatciJ cone 8 avicl fmm the other side a 
cotinecting rib of the cenfr^ cylinder 6 aM the come poim 7. Ilie core 5 Is therefore 
perfectly centered ipd held witfam the jacket 4. 

Annular play 1 6 exists betvveen the centra! eyiinder 6 of the core and the conical 
bore 10 of the jacket. This play increases fern rib 1 5 to pr^^ 
by the cylindrifeai projecf^ 12, 

The amjiilar play 16 redtices the forces at cy lindrical pro|ection 12 of the Jaekei 
with the grooves of the arm *s barrel ditrlng Briiig. S|3e<?ifical! y, since the jacket 4 may 
deform by mdial compression thank^^ the play 16, this reduces barrel wear and also 
preserves the kinetic eiiergy of th e projectile. 

Assembling a perforating prcxfectib 2 accorfing to the invention is accomplished 
by fbHowing a procedti^^ described in reference to figure 2. 

First the core 5 is placed within the jacket 4, The core is mitomaticaily cent^r^d 
within the jackcSt thanks to the portion shaped like a Irancated 
iheeonicai base 9 of the bore 10 of the jacket 

Hextthe ogival extremity 11 of th^jacket 4 iaerhnped. 

Bote the advarrtage of a^^s to piit together the perforating 

projectile as per the invention. 

Before the crimping operation, the core 5 is he!d avv^ay ftotn the end of the jacket 
4 by a height equal to i L It is pFeforred that the height H will be between 1.5 and 2 times 
the diameter of the core. 
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liiis height allows a closed criitiping bf thfe ja(:k0t 4 ancl brinp tej jacket a^^^ 
S m contact with a slight crushing the l $- 

llie crimping is accainplisted u^siiig the appi;opriate tool 

The jacket with eor? in place is 21 SJid underneath a 

crimping punch tool 1 7/The tool 1? is attached to a rack that can irajisiate m i^Mon 
t0 a column 23 perpen<$ieularto thd la^ To suiiplify the figiini^ the rack 22 and the 
cdlBma 23 are shown SGhematically, 

An end-run step ! 8 is adjusiahie and attached to Uie cohimn 23, allowing the 
mlftimptri distance between the crimping tool 17 axid ihe tabic 21 to be established, also 
esiafolishtng the poshion^o 

Stop I S \\^rks in conluriction with a counter-stop 24 built in to rack 22. 

As per the invenlioo. thjs crimping tool 17 inctad^s a bore 19 on the external 
diameter of the Jacket 4. Bore 19 is extended by an ogivalpro01e 20 designed to al^ 
this delbrrnatio^ of the jacket 4 v^ien the tool 17 is applied. 

The ogiVjEil pi<)fite2G ensures that thedgival&rm atthe c^ ofthe jadcet 

4 is maintained. 

During the crimping operation, the jacket 4 eomes into contact with the core 5 at 
its rib 15V which ailows improvement of centering and ensures that it stays within the 
jacket 4, So, core 5 is perlcctly centered atid heid within the j acket 4. 
Before crimping, the outs^^ is cylirKlrlcai, 

A0t crirnping, the otit^lde of the ja form described in figure 1, 
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n£irae|y that one ogival extremity 1 1 is connected io nn mtermediate pmi in the 
shape of a tJTuncated cone, 

A variant of this metl^od iiiies a f ittg of ductile material a polyamide, for instance, 
wMch can be placed in tbe play gap 1 6 between tlie cor6 and the jacket, loimprove the 
smoothness Qf defomiation of tiie jacket 4, during firing 
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Perforating prqectiie (2), specifically &r smali or metiiurn calibre munitions, 
Qomprised of a u«4er-caiibrated 

and held vsrftMn a jacket (4) of ductile material, with s#d projtsctile 
characterised by the fact tliaf iaiejaekel is crimped on the care by its ogivai 

extipemi ty {11). 

Perferatiiig prqiectile (2) as per claim I , characterised by tlie fact that #ie core 

(5) ha^ a ceirtra! cylinder (6) extended {btward by a conic point (7) and to the 

rear by a proiectioii in the Ibrni of a tmncaied cone (8). 

Ferfomting prpjectiie^P^^ 1 or elaim 2^ characterised by 

tibe fact that the jacket (4) includes a blind mm bofie (10). 

Perforating projectile (2) as per claim 3, characterised by the fact that the bore 

(10) has a conic base (9) designed to work in conj unction with the projection in 

theform of a truncated: cptte (8) of the core (5) to center the latter within the 

jacket. With the conlctty of the base (9) being the same as that of theprojectiort 

(8). 

Perforating proiectiie (2) as per either of elaim 2 or claim 3, characterised by 
the fact thai the bore (10) is oriented in such a way that there exists play 
between die bore and the central eyiinder (6) increasing iTom the conneetion rib 
(15) of the central cylinder (6) and ftoni tlie coitic point (7) to tlie poition 
shaped like a tTuncated cone (8). 

Perforating projectile (2) acGoidingto any of the claims above, cbamcterised by 
tlie feet that the exterior of the jacket (4) bears a eylihA*iCaI projection (12) 
designed to accept the grooves Jiom the barrel of an arm, with its diameter 
effectively equai to that of the diameler of the groove at the base of the barrel 
Perforatitig projectile (2) aeeordihg to aivy of the claims abovei, characterised by 
the fact that the exieripr of tl^c jaGke^^^^ bears^n ihterittediate portion in the 
form of a Iruncafed cone (13) connected to the ogi vat extieniity (U ), 



2821151 



with the Ifio^gest tikmeter of this ime?^ being effectively Ims 

than the dkipet^r at the top of the groove of the arm's barrel 

8: Pe^fbfatiDg i>rqj?ctile (2) ac^cording to claim 7, characterised by the fact that the 

projection (12) is connected to the intenti^^^ U tlie shape of a 

tjnum:at# cone (13) by a shoulder (14), allowing crimping of a shell case (3). 

9. Perforating prcjeedle (2 J toimy of the ciaims 1 to 5 sboY% 

characterised by the feet that the c (5) rests agamstthe interior df the jacket 
(4) held by the eomiecting rib (IS). 

i 0, The asseniibly process for a; perlwting pra}^ (2) accdrding to 0m of the 
pmvipus daims^ is a process isharacterised by the Ikct that afler the core (5) is 
placed in a jacket (4);the core is held m%y frorii the extremity M by 
a height H of between 1.5 and 2 times its diametervthe crimping of an ogival 
extremity (11) of the j acket (4) with a crimping pimch iool (1 7) is perlbrnled. 

1 1 , Assembly process as per claim 1 0, characieri sed by the fact that the crimping 
punch tool (17) can be axially displaced in relation to the j^^k^t(^)ta 
crimpmg position estahlished by a stop (I8)^^^\^ the tool inciuding a bore (19) 
pf the e?ttemal diameter of the jacket, extend^ by an ogival profile (2()) which 
guarstotees idle deformation of the j acket (4) when the tool ( 1 7) is pressed npon 
it. 
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